The objective of the study was to compare the provision of the existing artificial insemination service delivery system (AI-SDS) among public, private and autonomous institutions to the small-scale dairy farmers in Bangladesh. A cross-sectional survey was conducted by using a pre-tested and pre-designed questionnaire and face-to-face interview technique. A stratified-purposive sampling technique was applied to select 165 small-scale dairy farmers from four study areas. Descriptive statistics were performed to know the frequency of the provision of AI services. Public services were available in all study areas whereas autonomous services were only delivered in Mymensingh district. The private service was increasing faster than the public and autonomous service. The public service had higher incentives and network coverage compared to private and autonomous services. The results also showed that 50% of the respondent perceived the AI service as "public goods" and showed no willingness to pay (e.g., free of charge for public service). The demand for the services has been increasing but the existing organizations were not able to provide the services especially to the remote areas. From this study, it is recommended that farmers' needs should be translated in a way that they get access to their required services in a satisfactory manner.
Introduction
Livestock plays an important role in the national economy of Bangladesh. The share of the livestock sub-sector, in 2011, to the national gross domestic products (GDP) was 2.79%, which was 16.5% of agricultural GDP (Bangladesh Economic Review, 2011) . Dairying is an integral part of crop-livestock system and this is particularly important for the rural poor, including the functionally landless, many of whom regard livestock as a main livelihood option (Saadullah 2001; Uddin et al. 2011) . About 75% of the rural people rely on livestock, particularly dairy, to some extent for their livelihood, which clearly indicates that the poverty reduction potential of the livestock sub-sector is high (DLS 2007; Upton 2011 ). Livestock development is considered an intermediate step to boost the overall economic development of the country and ensure the animal protein security.
To meet the growing demand and ensure adequate amount of protein from animal source and thus, food security at household level the famers need to increase their productivity. The existing low productive local cattle, low production of milk and meat and low investment in the sector are the major challenges towards improvement of livestock sector (Jabbar et al 2005; Khaleque et al. 2012 ). In addition, lack of appropriate breeds, suitable breeding policy and shortage of feeds and fodders throughout the year are also hindering the productivity (Bari 2008; Khan et al. 2009 ). The government intervention to overcome those problems by importing high yielding temperate breeds could not bring a solution to increase productivity. This instigates to search for alternative options; one of which is to infuse the exotic blood into the best local cows through either upgrading or crossbreeding. This leads to a key question:
which tools are the best to implement upgrading * Corresponding Author: muddin_bau@yahoo.com or crossbreeding in order to enrich the genetic merit of the existing breeding stock and whether existing institutional framework are able to implement those tools at the farm level?
To answer to this question, artificial insemination services was considered as a significant vehicle to improve the existing reproductive performance of cattle breeds by implementing the cross-breeding (Uddin et al. 2010) . Although the history of research into artificial insemination (AI) is over two centuries old and its commercial application has now already span 75 years, in Bangladesh, AI has first been introduced just in 1959 during the then East Pakistan (Shamsuddin et al. 1987; Alam and Ghosh 1988 The data were collected from 165 farmers based on the criteria that each of the farmers had an equal option to access and use AI at least one of the three service providers. The stratifiedpurposive sampling technique was chosen pertaining data to fulfil the objectives of this study.The distribution of sampling farmers were as follows: Comilla: n = 40 using both public and private, Brahmanbaria: n = 30 using both public and private, Narayangonj: n = 35 using both 
Results

Farms and farmers characteristics
The major variables that reflect the farmers' characteristics were the age, gender and level of education which are depicted in 
N/S, Services not available
Trend of service provision among the different organizations
An increasing trend of AI service provision as perceived by the respondent is observed for all three organizations (Figure 1 ). The highest increase in private organization (60.6%) is followed by public (55%) and autonomous (45.6%). In contrast, about 19.4% of the farmers perceived that autonomous service provision is decreasing while a majority of the farmers still perceived a stable service provision accounting for 39, 34 and 35% for public, private and autonomous, respectively.
Figure 1. Trend of AI Services among the organizations
Provision of incentives for using AI services
The incentives for using AI is defined by the additional support services that consist of the direct cash payment to the farmers or AI with follow up on the development of conception of the cows as well as diagnosis for reproductive diseases. The study revealed that state AI-SDS is accompanied with incentives of 45% varying from very high (2.8%) to very low (7.8%) ( Table 3) .
On the other hand, most of the farmers receive no incentives ranging from 55% for state, 74% for private and 85% for autonomous organization. No transaction costs 0 0
= 0% of the farmers have such transaction costs
The AI service network coverage
The distance from the farmer's home to the source of the AI service delivery center is represented in Figure 2 
0, 0% of the farmers can complain in such a way
The nature of the goods and services and farmers willingness to pay
The nature of the AI services perceived by the farmers and their willingness to pay for those services are depicted in Table 6 . The result revealed that 47% of the farmers perceived that AI should be public goods and should only be managed and deliver by the public body. This is also reflected their willingness to pay because about half of the respondents (49.7%) showed no willingness to pay indicating the demand for free AI services from the public body. In contrast, half of the respondents are aware on the 'free goods' and hence, showed their willingness to pay a fee in order to avoid the free riders and improve the quality of the services. 
Discussion
The effective delivery of AI services to the The low involvement of university graduates in cattle farming is due to the fact that they are more involved in off-farm jobs.
As concerns the herd size, most of the farmers are involved in small-scale cattle farming due to land and capital constraint. Most of the land is used for cereal and vegetable production. Due to heavy pressure on land, farmers are unable to allocate land for fodder production. In terms of crop production, as rice is the staple food of Bangladesh, farmers produce rice since they perceive that rice production has higher economic value than fodder in spite of promotion of several fodder production projects where it has clearly shown that fodder production provides better 
